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(54) METHOD AND APPARATUS FOR TRAFFIC CONTROL 



(57) A traffic control unit and a traffic control mettled 
are provided. They carry out, in a first shared resource 
(like a radio base station in a mobile radio network) of a 
network including besides the first shared resource, a 
second shared resource (like a transmission path 
between a radio t>ase station and a local switch) and a 
local switch, which are shared by a plurality of users, 
traffic control of data to be transmitted to the local switch 
through the second shared resource. This makes it pos- 
sible to positively achieve ttie traffic control, and to pre- 

R&DIO FRAME 
I I I I 



vent the shared resources in the network from being 
wasted. Appropriate control is implemented by carrying 
out, for data taking place in a burst mode at a period 
proper to tiie data, traffic control such that a cumulative 
transmission volume in a traff k; monitoring period deter- 
mined by taking account of the proper period does not 
exceed an allowed transmission volume t>ased on a 
traffic rate. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a traffrc control s 
unit and a traffic control method In data trartsmission 
^uch as cell transmission in asynchronous transfer 
mode (ATM) network. More particularly, it relates to a 
B-affic control unit and a traffic control method capable of 
preventing shared resources in a network from being 10 
wasted by positively carrying out the traffic control in the 
fight place in the network. In addition, it relates to a traf- 
fic control unit and a traffic control method capable of 
achieving, for data that take place in a burst nrxxie at a 
period proper to the data, appropriate control by select- is 
fijtg a traffic monitoring period with taking account of the 
j^oper period. 

BACKGROUND ART 

20 

[0002] It is said that a major object of the traffic control 
in a BISDN (Broadband Integrated Services Digital Net- 
work) is to protect networks and users for achie^ng pre- 
determined performance targets of the networK such 
as cell delay variations (refer to ITU-T Reconunendatfon 25 
1.371, Traffic control and congestion control in B- 
ISDN*^. The traffic control basically refers to a series of 
processings carried out by the network for avoiding con- 
gestion, and has functions for optimizing the usage of 
the resources in the network (network resources) to 30 
optimize the effiderx^y of the network. To implement 
such functions, a connection admission control (CAC) 
function and a usage parameter control (UPC) function 
are d^ined as functions for managing and controlling 
the traffic of an ATM network. 35 
[0003] The connection admission control (CAC) is 
defined as a series of processings carried out by the 
network in the call setup stage. An ATM transmission 
system provides quality assurance of the comnrunica- 
tion connectfon. and to achieve this, traffic condition of 40 
the communication connection is exchanged between 
the user and the network at the communication initiali- 
zation. In this case, it is necessary for the user and net- 
work to conduct negotiations and establish an accord 
on the information (such as declared parameter like traf- 45 
f ic parameter) tiiat is contained in a traffic contract spec- 
ification. On tiie t>asis of the declared parameter and 
taking account of the used state of the network 
resources, the network side decides on whether it 
accepts the user communication or not. This processing so 
is called connection admissfon control (CAC). 
[0004] The usage parameter control (UPC) is earned 
out in a user network interface (UNI), and refers to a 
series of processings the network carries out for moni- 
toring and controlling the traffic on the ATM connection ss 
from the view point of the traff k; volunrie of cells or the 
like. When the network allows the user to start commu- 
nication, tiie communication enters a traffic state. In the 



traffic state, the network carries out traffic monitoring 
(policing) of user cells in accordance with the declared 
parameter. The usage parameter control (UPC) function 
is provided as a concrete method for implementing the 
policing. The UPC function carries out the following 
functions when the number of input cells exceeds the 
value defined by the declared parameter: 1. smoothing; 
2.cell discard; and 3.violation cfisplay and the like. On 
the other hand, to meet the declared traffic condition 
(traffic parameter), tiie user terminal side carries out 
traffic shaping (TS) control that transmits burst traffic 
exceeding the declared value by averaging it. 
[0005] The declared parameter includes peak cell rate 
(PCR), sustainable cell rate (SCR), maximum burst size 
(MBS) and the like, which are standardized in the ATM 
forum or ITU — T, and known worldwide (see, ITU-T 
Recommendation 1.371 , Traffic control and congestion 
control in B-ISDN"). When controlled data are not lim- 
ited to cells, the term "traffic" is used in place of "ceir 
such as a peak traffic rate (PTR) and sustainable traffic 
rate ( STR). 

[P006] The UPC function of the foregoing network, 
which is assigned in a conventional fixed network to an 
input port of subscnl>er's lines in a local switch, discards 
illegal traffic taking place when a user transmits over the 
declared traffic. 

[POOT] Fig. 1 1 is a diagram showing a configuration in 
which a UPC unit and a TS unit are installed in a con- 
ventional fixed network. As shown in Fig. 11 . a user ter- 
minal side from an ATM terminal 900 up to a local (ATM) 
switch 930 includes a private optical fit>er and the like 
910 installed for respective subscril>ers (users). Even if 
traffic beyond the declared parameter takes place, it 
does not present any prot)lem to otiier users when a 
UPC unit 920 is installed before an input port of the local 
ATM switch 930 whose resources are shared with other 
users to carry out the traffic control (UPC control). In 
contrast with this, a TS unit 905 is installed on the user 
temiinal skJe so that burst mode traffic beyond the 
declared value is transmitted after averaging it to meet 
the declared traffrc condition. 

[0008] However, the mobile communications, whose 
configuration differs from that of the conventional fixed 
network as shown in Rg. 1 1 , shares resources such as 
racfio resources and base station transmissfon patfts 
with other users in the section from the user terminals to 
tiie local switch. Therefore, when carrying out the traffic 
control such as discarding the illegal traffic in the local 
switch as in the foregoing fixed network, the shared 
resources such as the radfo resources and base station 
transmission paths associated with the discarded traffic 
are wasted. This presents a problem of being inefficient. 
The same problem arises when applying shared 
resources such as multiplex transmission patfis (for 
example, a network comprising a LAN (Local Area Net- 
work) and PBX (Private Branch Exchange)) to sub- 
scriber access transmissfon paths. On the other hand, 
when carrying out the traffk; control in mshared 
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resources in the network such as user terminals, for 
example, there is apprehension that the traffic control 
can become lax because of user^ modifications regard- 
less of whether malicious or not Accordingly, it is pref- 
erable that the traffic control be carried out in the shared 5 
resources in the network out of users* reach, before the 
shared resources are used for the data transmissbn. 
[0009] Rg. 12 is a diagram illustrating an example of 
the conventional traffic control. The control as shown in 
Rg. 1 2 carries out a processing far deciding the exceed- 10 
ing cells as non-conforming cellsw when the cumulative 
data transmission volume in a eel monitaing period (8 
[cell times]) exceeds an allowed transmission volunne (3 
[cells]) based on the cell rate {3/S [cell/cell timeQ. In the 
example of Rg. 1 2, the seventh eel is decided as a non- is 
conforming cell. The cell which Isdedded as a non-con- 
forming cell is cfiscarded. for exanrv)te. As the cell rate, a 
PGR or SCR is available. 

[001 0] However, the conventional traffic control has a 
problem of being unable to achieve appropriate control 20 
for such data as taking place in a burst mode at a period 
proper to the data because the conventior^l traffic con- 
trol does not select a traffic nrionrlDring period with con- 
sidering the proper period. For example, consider a 
case in a nrx)bile radio networK in which a radio k>ase 25 
station assembles ATM cells from radio frames sent 
from mobile stations, and carries cut the traffic control of 
the generated ATM cells (data). When generating the 
ATM cells from the radio frames, particularly when gen- 
erating a plurality of ATM cells from one radio frame, the 30 
ATM cells are generated in a burst mode at every racfio 
frame period. In this case, bur^ traffic takes place at 
every radio frame period, and a lot of data are discarded 
as data that cannot meet the traffic conditfon when the 
traffic monitoring period is selected unsurtak>ly (for 35 
example, when it is much smaller than the radio frame 
period). TTiis is because the PGR at the radio t>ase sta- 
tion becomes much larger than the PGR at the input to 
the mobile station side, because the PGR (PTR) 
decided by the traffic control unit is the reciprocal of the 40 
cell interval. Thus, it is preferable that the traffic control 
be carried out t>y selecting an ajopropriate traffic moni- 
toring period with considering tfie period proper to the 
data to be subjected to the control (for example, the 
radio frame period). 45 

DISGLOSURE OF THE INVENTION 

[001 1 ] The present invention is mrplemented to solve 
the foregoing problems. Therefore, an object of the 50 
present invention is to prevent the waste of the shared 
resources in the network by positively carrying out the 
traff k; control in an appropriate place in the network. 
[0012] Another object of the present invention is to 
pro&icleiai^^^t^^^rohted 55 
nioai^^^^^^^^^^^^^^^^traffiP' 
moniteinffg^pSnoffwiSc^^ 



[0013] In order to accomplish the objects aforemen- 
tioned, according to the invention as claimed in claim 1 . 
a traffic control unit for carrying out traffic control of data 
in a first shared resource of a network including besides 
tiie first shared resource, a second shared resource and 
a local switch, which are shared by a plurality of users, 
comprises: 

receiving means for receiving the data; 
traffic control means for carrying out traffic control 
of data to be transmitted to the local switch through 
the second shared resource from among the data 
received by the receiving means; and 
transmission means for transmitting the data pass- 
ing through tiie traffic control by tiie traffic control 
means. 

[0014] According to the invention as claimed in daim 

2, in the traffic control unit as claimed in claim 1 , tiie net- 
work conprises: 

a radio base station; and 

a transmissbn path t>etween the racfio t>ase station 
and local switch for transmitting data between tiie 
radio t>ase station and the local switch, and wherein 
the first shared resource consists of the radio base 
station, and the second shared resource includes 
the transmission path between the radio base sta- 
tion and local switch. 

[001 5] According to the invention as claimed in daim 

3. in the trafffo control unit as dainrted in daim 1 or 2, the 
data takes place in a burst mode at a period proper to 
the data, and wherein the traff k: contrd unit carries out. 
for the data received by the receiving means, traffic con- 
trol such ttiat a cumulative transmission volume in a traf- 
fic monitoring period defined by taking account of the 
proper period does not exceed a volume based on a 
traffc rate. 

[001 6] According to fhe invention as claimed in daim 

4, a traffic control unit for carrying out traffk; control of 
data taking place in a burst mode at a period proper to 
the data, comprises: 

receiving means for receiving data; 
traffk: control means for canrying out tBffic control 
for tfie data received by the receiving means such 
ttiat a cumulative transmissfon volume in a traffk: 
monitoring period defined by taking account of the 
proper perkxi does not exceed an allowed trans- 
mission volume based on a traffk; rate; and 
transmission means for transmitting data controlled 
by the traffic control means. 

[0017] According to the invention as claimed in daim 

5. in the traffic control unit as claimed in daim 4, the ti-af- 
f ic control means carries out. for the data received by 
the receiving nneans, peak traffk: conti-ol such that a 
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cumulative transmission volume in a peak traffic nrx>ni- 
toring period defined by taking account of the proper 
period does not exceed an allowed transmission volume 
teased on a peak traffic rate, and sustainable traffic con- 
trol such that a cunrujlative transmission volume in a 5 
sustainable traffic monitoring period defined by taking 
account of the proper period does not exceed an 
allowed transmission volume based on a sustainable 
traffic rate. 

[0018] According to the invention as claimed in daim 10 

6, in the traffic control unit as claimed in daim 5, the 
sustainable traffic control is carried out by sliding the 
sustainable traffic nrxxirtoring period at every peak traffic 
monitoring period. 

[001 9] Accofding to the invention as claimed in daim 75 

7, In the traffic control unit as claimed In daim 5 or 6. the 
peak traffic control period is equal to the proper period, 
and the sustainable traffic control period is equal to n 
times the proper period, where n is a natural number. 
[0020] According to the invention as claimed in daim 20 

8, in the traffic control unit as daimed in any one of 
claims 4-7. the data consists of ATM cells generated 
from a radio frame, and the proper period equals a radio 
frame period. 

[0021] According to the invention as claimed in daim 25 

9, a traffic control method for carrying out traff k; control 
of data in a first shared resource of a network including 
beskies the first shared resource, a second shared 
resource and a kx^al switch, which are shared by a plu- 
rality of users, comprises the steps of: 30 

receiving data; 

canrying out traffic control of data to be transmitted 
to the local switch through the second shared 
resource from among the data received; arxJ 35 
transmitting the data passing through the traffic 
control. 

[0022] According to the Invention as clainied in daim 

1 0, a traffic control method for carrying out traff c control 40 
of data taking place in a burst mode at a period proper 

to the data, conrprises the steps of : 

receiving data; 

canying out traffic control of the data received such 45 
that a cumulative transmission volume In a traffic 
monitoring perkxl defined by taking account of the 
proper perkxi does not exceed an alk)wed trans- 
mission volume based on a traffic rate; and 
transmitting data passing through the traffk: control, so 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] 

55 

Rg. 1 1s a bkx^k diagram shewing a cortfiguration of 
a traffic control unit of a first errtxxiiment in accord- 
ance with the present invention; 



Rg. 2 is a block diagram showing a configuration in 
which the traffk; control unit of the first embodiment 
in accordance with the present invention is installed 
in a network Induding a LAN and PBX; 
Rg. 3 Is a block diagram showing a configuration in 
which the traffk; control unit of the first embodiment 
in accordance with the present invention is installed 
in a mobile radio network comprising motWe sta- 
tions and a radio base station; 
Rg. 4 Is a block diagram showing a configuration in 
which the traffk; control unit of the first embodiment 
in accordance with the present invention is installed 
in a network comprising another networit and a 
gateway switch; 

Rg. 5 Is a block diagram showing a oonfiguratbn of 
the traffic control unit of a second embodiment In 
accordance with the present invention; 
Rg. 6 Is a trfock diagram showing a mobile radio 
network in which the traffic control unit of the sec- 
ond embodiment In accordance with the present 
invention Is installed; 

Rg. 7 is a flowchart illustrating a control processing 
by the traffk; control unit of the second embodiment 
In accordance with the present invention; 
Rg. 8 Is a diagram Illustrating an example to which 
the traffic control processing of Rg. 7 Is applied to 
cells transmitted; 

Rg. 9 Is a flowchart illustrating another control 
processing by the traffic control unit of the second 
emkxxJiment in accordance with the present Inven- 
tion; 

Rg. 1 0 is a diagram illustrating an example to which 
the traffic control processing of Fig. 9 is applied to 
cells transmitted; 

Rg. 11 is a diagram showing a configuration in 
which a UPC unit and a TS unit are installed in a 
conventional fixed network; arxi 
Rg. 12 is a diagram illustrating an example of con- 
ventbnal traffic control. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0024] The embodiments in accordance with the 
present Invention will now be described with reference 
to the accompanying drawings. 

[FIRST EMBODIMEfsTF] 

[0025] Rg. 1 is a block diagram showing a configura- 
tion of a traffk; control unit of a first emtxxliment In 
accordance with the present inventk>n. A traffic control 
unit 1 0 of the present embodiment comprises a receiver 
1 2, a traffic controller 1 4 and a transmitter 1 6. The traffic 
controller 14 carries out the traffic control of the data 
received by the receiver 12. Although the data uncon- 
formable to the traffic concfition (declared parameter) of 
the traffic control is discarded in the present embodi- 
ment, the data transmission can be regulated to meet 
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the traffic condition by installing a buffer. The transmitter 
16 transmits the data, which undergoes the traffic con- 
trol. Although the traffic controller 14 is implemented in 
the form of hardware in the present embodiment, it can 
be implemented by means of software. 
[0026] Rg. 2 is a block diagram showing an example 
in which the traffic control unit of the present emtxxJi- 
ment is installed in the network including a LAN and 
PBX. Data transmitted from an ATM terminal 100. 105 
or 110 is transmitted to a local switch 170 through a 
LAN 140 and PBX 160. The LAN 140 and PBX 160 are 
connected through a transmission path between LAN 
and PBX, which enables data trarrsmission. Besides, 
the PBX 160 is connected to the local switch 170 
through a transmission path between PBX and local 
switch, which enables tfie data transmission between 
them. 

[0027] In Rg. 2, a traffic control unit 10 is installed on 
the transmission path b^een the LAN and PBX. This 
makes it possit)ie to prevent the PBX 1 60 and transmis- 
sion path between the PBX and local switch, which are 
the shared resources, from being wasted. Furthermore, 
as for the transmission path between the LAN and PBX, 
which is another shared resource, the waste thereof can 
be prevented from the traffic control unit 10 up to the 
PBX 160. In addition, since the traffic control is candied 
out in the transmission path t>etween the LAN and PBX, 
which are shared resources, the possibility that a user 
loosens the traff k; control is small. 
[0028] Alternatively, the traffk: control unit 10 can be 
installed in the I^N 140, PBX 160 or transmission path 
between the PBX arxj local switch, which are the sfiared 
resources. 

[0029] Rg. 3 is a block dagram showing an example, 
in which the traffic control unit of the present embodi- 
ment is applied to a mobOe radio network comprising 
mobile stations and a racfio base station. Data sent from 
an ATM terminal 200 or 210 is transmitted to a bcal 
switch 270 through a mobile station 240 or 245 and a 
radio t>ase station 250. The mobile stations 240 and 245 
and the radio k>ase station 250 can-y out data transmis- 
sion by HDeans of radio conmnunications. In addition, the 
radio base statkm 250 and the local switch 270 are con- 
nected through a transmissbn path between the racfio 
base station and kx^l switch to perform data transmis- 
sion. 

[0030] In Rg. 3, the traffk; control unit 10 is installed in 
the radio base station 250. This makes it possit>le to 
prevent the transmission path between the radio base 
station and local switch, which are shared resources, 
from being wasted. Besides, the radio base statbn 250, 
which is one of the shared resources, can also avokJ a 
waste processing of the data discarded by the traffic 
control. Moreover, since the radk> base station 250, 
which is one of the shared resources, carries out the 
traffk: control, the possibility that the user loosens the 
traffk; control is small. 

[0031] Incidentally, the traffk; control unit 10 can also 



be installed on the transmission path between the radio 
base statbn and local switch, which belong to the 
shared resources. 

[0032] Fig. 4 is a block diagram showing a oonf igura- 

5 tion in which the traffic control unit of the present 
embodiment is installed in a network conrprising 
another network and a gateway switch. Another network 
430 (a partial network seen from the entire networl^ in 
a non-ATM section 440 is a network to which an Internet 

10 serSicSi-piwider ( lSP)~provkles5 connection^ for exam- 
ple. In this case, when the ISP does not support the traf- 
fic control, it will be possible that burst mode traffk; 
beyond the declared traffk; volume can take place 
depending on the traffk; condilk>n at the user terminal. 

15 Accordingly, the effective usage of the resources in the 
network can be achieved by shaping the traffic within 
the declared value defined in advarrce by the traffic con- 
trol unit 10 installed between the another network 430 
and gateway switch 410. 

20 [0033] The data transmitted from the another network 
430 is transferred to the local switch 470 through the 
gateway switch 410. The another network 430 is con- 
nected with the gateway switch 410 through the trans- 
missbn path between the another network and gateway 

25 switch, which enak)les the data transmissbn. In addi- 
tion, the gateway switch 410 and local switch 470 are 
connected through the transmission path between the 
gateway switch and local switch, whbh enat)les the data 
transmission. 

30 [0034] InRg. 4, the traffic control unit 10 is installed 
on the transmission path between the another network 
and gateway switch. This can prevent the gateway 
SMtch 410 and transmission path between the gateway 
switch and local switch, which are the shifgd^rje^sources, 

35 from being wasted. Besbes, on transmission path 
between the another network arxj gateway switch, 
whrch is one of the shared resources, the waste of the 
part from the traffic control unit 10 up to the gateway 
switch 410 can be prevented. Moreover, since the traffic 

40 control is carried out between the aruither network and 
the gateway switch, which bek)ng to the shared 
resources, the possibility that the user loosens the traf- 
fic control is small. 

[0035] Incidentally, the traffic control unit 10 can also 
45 be ir>stalled in the gateway switch 410 or on the trans- 
missbn path between the another network and gateway 
switch, which are the shared resources. 
[0036] Thus carrying out the traffic control positively in 
an appropriate positbn in the network as in the present 
50 embodiment can prevent the shared resources in the 
network from t>eing wasted. 

[SECX)ND EMBODIMENT] 

55 [0037] Fig. 5 is a block diagram showing a configura- 
tion of a traffic control unit of a second emkxxiiment in 
accordance with the present inventbn. Like the traffic 
control unit 10 of the first embodiment, a traffic control 
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unrt 60 of the present embodiment comprises a receiver 
62, a traffic controller 64 and a transmitter 66. Although 
the traffic controller 64 is implemented in the form of 
hardware in the present embodiment, it can be imple- 
mented by means of software. The traffic controller 64 5 
carries out peak traffic control and sustainable traffic 
control as will be descrbed below. 
[0038] Fig. 6 is a block diagram showing a mobile 
radio network, in wfich the traffic control unit of the 
present embodiment is installed in the radio base sta- 10 
tion of the mobile ra<So network as in Rg. 3 to carry out 
the traffic control of ATM cells (data) consisting of radio 
frames. Installing the traffic control unit 60 in the radio 
base Nation 650 enables the traffic control to be 
achieved positively, and to prevent the sfiared resources is 
in the network from being wasted as described in con- 
nection with the first embodiment. 
[0039] Data transmitted from an ATM terminal 600 or 
61 0 is transmitted to the radio k>ase station 650 through 
a mobile station 640 or 645. The radio t>ase station 650 20 
generates ATM cells from radio frames, and carries out 
the traffic control of the generated ATM cells by tf^ traf- 
fic control unit 60. The ATM cells subjected to the traffic 
control are transmitted to a local switch 670. 
[0040] Rg. 7 is a flowchart illustrating a control 25 
processing of the traffic control unit of the present 
embodiment. In Rgi7dr^eSldenot€MSla?pea<lD^ 
rTK>rijjorj_ngjj period,^wj!ych^ 

l^iipdiinhthe^pr^^Tf^i^lMSfTt. This makes it possi- 
^galPxayQid&diSGaidtngirnuGhi^^ 30 
generated iintaiburst mode. «T^^designatesfaisustain? 
ableA^5(traffi c)^nrw3nitDring3p eriod, which is equal to n 
tirr^tti^^Sli^Wi^l^inoa (= Tpcp) in the present 
embodiment, ^f^^^^is a natural nurr^er. 
denotes an allowed transmission volume based on 35 
«ggBr that is, the number of cells transmittat)le in the 
peak cell monitoring period. X^cr denotes an allowed 
transmission volume based on SCR, that is, the number 
of cells transmittable in the sustainable cell monitoring 
period. CpQp arxJ Cscr a counter of the numfc}er of 40 
cells, each. 

[0041] As the traffic control processing, at step S101 . 
the counters Cpcp and Cscr ^^e cleared to zero and 
the TO nitgriogaperiGdsaT^^andi^ ey^aregresetr- 
Then, it^S^fffi* iSrstatrit st^^SlB2. When a cell 45 
input takes place, a decision is made at step SI 03 as to 
whether the new input of the cell causes the cumulative 
cell transmission volume (the cell number counter) 
CpcR in the cuireBt^^l^^l^mdhitorihg^periSa to 
CKceed^thBsallowed^transn^ If so 

exceeding, the new input cell is decided as a non-con- 
forming cell at step SI 04. If not exceeding, a dedsion is 
made at step SI 05 as to whether the new input of the 
cell causes the cumulative cell transm^ion volume 
Cscr the cuaeWsustainable^cell^nrtiDtfiitonngp^^ to ss 
^ceed the alk>wed transmission volume Xscr or not. If 
exceeding, the new input cell is decided to be a non- 
conforming cell at step SI 04. If not exceeding, the new 



input cell is decided as a conforming cell at step SI 06, 
and the CpcR and Cscr a*"© incremented by one at step 
SI 07. 

[0042] After deciding the conformance/hon-conform- 
ance of the new input cell, the processing returns to the 
idle state at step S102, at which a decision is made as 
to whether the peak cell monitoring period TpcR is com- 
pleted or not. and proceeds to step SI 08 when com- 
pleted. The dedsion of the completion is made even if 
the cell input does not take place. At step SI 08. a ded- 
sion is made as to whether the sustainable cell monitor- 
ing period Tscr is corrpleted, and if completed, the 
processing returns to step SI 01. If not, the processing 
proceeds to step SI 09, to dear the CpcR to zero, arxJ 
reset the TpcR. thus returning to step Si 02. 
[0043] Rg. 8 is a diagram illustrating an example that 
applies the traffic control processing of Rg. 7 to tffe^rievr 
< ^Gell^tpnsmrtted . In Rg. 8, it is assumed that TpcR - 4 
[cell time], Tqcr = 16 [cell time] (n = 4), XpcR = 2 [cells], 
and Xscr = ^ [cells]. When applying the control 
processing to the cells transmitted, the Cpcp arxi Cscr 
vary as shewn in Rg. 8, and the cells at the seventh and 
14th cell times are decided as a non-confbrm cell 
because of XpcR < CpcR + 1, and Xscr < ^scr + 1. 
respectrvly. 

[0044] Rg. 9 is a flowchart illustrating another exam- 
ple of the control processing by the traffic control unit in 
the present embodiment The control processing car- 
ries out the sustainat)le traffic control by slicfing the sus- 
tainat>le traffic monitoring period at every peak traffic 
monitoring period. The syrTtx>ls TpcR, Tscr ^ *he like 
are the same as tiiose of Rg. 7. 
[0045] As the traffic control processing, at step S201 , 
tiie counters CpcR arxJ Nscr are d eared to zero and 
the rriGiif^in§ipreriods*r'^^r5d Jr^Ra jjg| ^.gtf:first > 
Then^jhej Brpcessingient^^ 
When a cell 4npBt%l^>ptace^aidecision"is made at 
step S2 03 as to wh ether the new input of the cell cai^fes^ 
tiie cufiSlltive'^i^Pti^iisi^^ in the 

curf^3p6ak#cell^rnoriitoringzperiod^toi^exceed:^e 
allowQdit^ansnriissioni^vDlunrYe::X If exceeding, the 
new input cell is dedded as a non-conforming cell at 
step S204. If not exceeding, a dedsion is made at step 
S205 as to whether the addition of the new input cell 
causes the cunrulative cell transmission volume Nscr 
tiie currerrt sustainabfe^imonitoririg^period'to^exes^ 
the allowed transmission volume Xscr or not If ^<^(c€id- 
ing.^theinew input celhis decided to t>ea'norY=coi^^ 
cell^§t^tep«^04. If not exceeding, the new input cell is 
decided as a conforming cell at step S206. and tiie 
CpcR and Nscr are incremented by one at step S207. 
[0046] After deciding the conformanceAx)rHX)nform- 
ance of the new input cell, the processing returns to the 
idle state at step S202, at which a decision is made as 
to whether the peak cell monitoring period Tpc^ is com- 
pleted or not, and proceeds to step S208 when com- 
pleted. The dedsion of the completion is made even if 
the cell input does not take place. At step S208, tiie 
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CpcR is placed to zero, the Tp^p is reset, and the Nscr 
is adjusted. The adjustment of tfie Nscr is carried out 
by sliding the sustainable traffic nrionrtoring period, and 
by subtracting from the N^r the number of cells 
excluded from the period by the slidir>g. Subsequently, 
the processing returns to step S202. 
[0047] Rg. 1 0 is a diagram illustrating an example that 
applies the traffic control processing of Fig. 9 to the new 
cell transmitted. In Rg. 10. ft is assumed that Tpcp = 4 
[cell times], Tscr = 16 [ceB times] (n = 4). XpcR = 2 
[cells], and Xscr = 5 [cell^ When applying the control 
processing to the cells tramnitted, the CpcR and Nscr 
vary as shown in Rg. 10, and the cells at the seventh, 
14th and 18th cell times are (tecided as a non-conform 
cell because of Xpcp < Cpcp + 1, Xscr < Nscr + ^ 

< Nscr +1 . respectively. 
[0048] Although the control based on both the PGR 
and SCR is camed out in the traffic control of the 
present embodiment, the control t>ased on one of them 
is possible. Besides, a rate other than the PGR and 
SGR can be used as the ceO (traffic) rate. 
[0049] Implementing appropriate control is possible by 
selecting, for the data generated in a burst mode at the 
period proper to the data, the traffic monitoring period 
with considering the proper period as in the present 
embodiment. 

[0050] Although the foregoing description of the 
present invention is made tiy way of example of the ATM 
transmission, the present invention is also applicable to 
other transmission systems. 

Claims 

1 ■ A traffic control unit for canying out traffic control of 
data in a first shared resource of a network includ- 
ing t>esides the first shared resource, a second 
shared resource and a local switch, which are 
shared by a plurality of users, said traffic control unit 
characterized by comprising: 

receiving means for receiving the data; 
traffic control means for carrying out traffic con- 
trol of data to be transmitted to said local swrtch 
through said second shared resource from 
among the data received by said receiving 
means; and 

transmission means for transmitting the data 
passing through the traffic control by said traffic 
control means. 

2. The traffic control unit as claimed in claim 1 , char- 
acterized in that said network comprises: 

a radio base station; and 
a transmission path between the radio base 
station and local swrtch for transmitting data 
between said radio base station and said local 
swrtch. and characterized in that said first 



shared resource consists of said radio base 
station, and said second shared resource 
includes said transmission patii between the 
radio base station and local switch. 

5 

3. The traffic control unit as claimed in daim 1 or 2, 
characterized in that said data takes place in a burst 
mode at a period proper to the data, and cfiaracter- 
ized in that said traffic control unit carries out, for 

10 the data received by said receiving means, traffic 
control such that a cunulative transmission volume 
in a traffic nrKuiitoring period defined by taking 
account of the proper period does not exceed a vol- 
ume based on a traffic rate. 

15 

4. A traff k; control unit for carrying out traff k; control of 
data taking place in a burst mode at a period proper 
to the data, said traff k; control unit characterized by 
comprising: 

20 

receiving means for receiving data; 
traffic control means for carrying out traffk: con- 
trol for the data received by saki receivirig 
means such that a cumulative transmission vol- 
25 ume in a traffic nrxMiiloring period defined by 

taking account of saxi proper period does not 
exceed an albwed transmission volume based 
on a traffic rate; and 

transmissbn means for transmitting data con- 
30 trolled by sati traffk; control means. 

5. The traffic control unit as claimed in daim 4. char- 
acterized in fhaX said traffic control means carries 
out. for the data received by saki receiving means, 

35 peak traffic control such that a cumulative transmis- 
sion volume in a peak traffk; monitoring period 
defined by taking account of the proper period does 
not exceed an altowed transmission volume t>ased 
on a peak traffk; rate, and sustainable traffic control 

40 such that a cunmilative transmission vdume in a 
sustainable traffk; monitoring period defined by tak- 
ing account of the proper period does not exceed 
an allowed transmission volume based on a sus- 
tainal)le traffic rata 

45 

6. The traffk; control unit as daimed in daim 5, char- 
acterized in that sakl sustainat)le traffic control is 
carried out by sliding the sustainable traffic nvxiitor- 
ing period at every peak traffic nrmitoring period. 

50 

7. The traffic control unit as daimed in daim 5 or 6. 
characterized in that sakJ peak traffk; control period 
is equal to sakl proper perkxl, and sakl sustainable 
traffk; control period is equal to n times sakJ proper 

55 period, where n is a natural number. 

8. The traffic control unit as claimed in any one of 
daims 4-7, characterized in that said data consists 
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of ATM cells generated from a radk) frame, and said 
proper period equals a radio frame period. 

9. A traffic control method for carrying out traffic con- 
trol of data in a first shared resource of a network 
including besides the first shared resource, a sec- 
ond shared resource and a local stwitch. which are 
shared by a plurality of users, said traffic control 
method characterized by comprising the steps of: 
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receiving data; 

carrying out traffic control d data to be trans- 
mitted to said local switch through said second 
shai^ resource from among the data 
received; and is 
transmitting the data passing through the traffic 
control. 

10. A traffic control method for carrying out traffic con- 
trol of data taking place in a burst nrKxIe at a period 20 
proper to the data, said traffic control method char- 
acterized by comprising the steps of: 

receiving data; 

carrying out traffic control of the data received 25 
such that a cumulative transnnssion volume in 
a traffic nrK)nitoring period d^ined by taking 
account of the proper period does not exceed 
an allowed transmission volume based on a 
traffic rate; and 30 
transmitting data passing through said traffic 
control. 
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